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, and c is the speed of light.




Figure 1. X-ray luminosity L
x
vs redshift z for the total
sample of of 248 clusters analyzed. The smooth curve displays
the luminosity corresponding to ux f
cut
at redshift z in a at
cosmology.
We calculate the cluster-cluster two-point spatial cor-
relation function 
cc
(r) cross correlating the data with a
random catalog constructed by randomizing the angular
positions of the clusters with the same redshift distribu-
tion. Each random catalog has n
ran
points homogeneously
distributed within the same boundary than the subsam-
ples. To compute 
cc









where n(r) and n
ran
(r) are the number of cluster-cluster
and cluster-random pairs separated by a distance r respec-
tively; f = N
ran
=(N   1) where N and N
ran
are the total
number of clusters in the observed sample and random
catalog respectively.
We have considered 4 lower limits in X-ray luminos-
ity which dene volume incomplete subsamples of clusters
(subsamples 1i to 4i). We have also dened other 4 sub-
samples by further imposing the restriction of a cut in
redshift (z
cut
) in order to build volume complete subsam-
ples (subsamples 1c to 4c) (see tables 1 and 2). In gure 1
the horizontal lines dene the lower limits of the 4 incom-
plete subsamples. The regions above the horizontal lines
and with limiting redshift at the vertical lines dene the 4
complete subsamples. The resulting number N of clusters
is between 85 and 214 in the incomplete subsamples, and













All  0.02 248 -1.92 21.1
+1:6
 2:3
1i  0.27 214 -1.89 22.1
+2:7
 2:9
2i  0.54 168 -1.80 23.5
+4:5
 4:7
3i  0.91 117 -1.59 30.1
+8:8
 10:9
4i  1.38 85 -1.75 27.0
+11:2
 16:0
Table 1. Incomplete Subsamples
We have tted the correlation functions obtained with






. We have es-
timated the best tting parameters  and r
0
and their
associated errors using a a maximum-likelihood estimator
using a 
2
 minimization procedure developed by Levem-
berg and Marquard, (see Press et al. 1987). This method
deals with the errors in each distance bin providing a re-
liable set of tting parameters to the correlation function.
In our calculations we assume Poisson errors '
p
n(r)
in each bin to estimate the uncertainty in the correlation











] () Mpc h
 1
1c 0.27 0.071 59 -1.76 26.4
+6:9
 7:9
2c 0.54 0.101 72 -1.80 24.6
+6:5
 8:3
3c 0.91 0.130 54 -1.59 30.1
+8:8
 10:9
4c 1.38 0.160 43 -1.77 34.7
+12:3
 16:9





Figure 2. Cluster-cluster two-point correlation functions 
cc
(r)
corresponding to the total sample.
3In gure 2, 3a and 3b are shown 
cc
(r) corresponding
to the total sample, the incomplete subsamples 1i-4i, and
the complete subsamples 1c-4c respectively. Error bars in

cc
(r) correspond to Poisson estimates of the uncertainties











Figure 3a. Cluster-cluster two-point correlation functions

cc










Figure 3b. Cluster-cluster two-point correlation functions

cc
(r) corresponding to the dierent complete subsamples an-
alyzed.
Estimates of the uncertainties in the power-law best-
tting parameters r
0
and  of the correlation functions








   plane. In gures 4, 5a and 5b we show the
corresponding error contours of condence (1, 2 and 3 
level) of the total sample, incomplete subsamples 1i-4i, and
complete subsamples 1c-4c.






Figure 4. Ellipses of condence (1, 2 and 3  level) corre-
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Figure 5a. Ellipses of condence (1, 2 and 3  level) corre-












0 20 40 60
Figure 5b. Ellipses of condence (1, 2 and 3  level) corre-
sponding to the correlation functions shown in gures 3b.
3. CONCLUSIONS
We have analyzed the two-point spatial correlation func-
tion of clusters of galaxies selected from a sample of X-ray
brightest Abell-type clusters of Ebeling et al. 1996. For















 =  1:92, values consistent with those derived for R  1
Abell clusters (see Bahcall & West 1992 and references
therein).
In order to provide an insight of the dependence of the
cluster spatial correlation length r
0
on mass, we have es-
timated auto-correlation functions for subsamples of clus-
ters with dierent X-ray luminosity thresholds. We nd
a weak increase of the correlation amplitude with in-
creasing X-ray luminosity which is not statistically sig-
nicant and suggests a lack of a strong dependence of
r
0
on cluster mass. For instance, in our complete sub-









we obtain the highest value


























There is a well documented evidence for the dependence
of the correlation length on cluster richness as indicated
by the relation between r
0
and the mean inter-cluster sep-
aration d
c
in Abell cluster samples. The weak dependence
of r
0
with X-ray luminosity threshold as derived from our
analysis is partially related to the broad relation between
L
x
and richness (Briel & Henry 1994). The relation be-
tween mass, richness and X-ray luminosity is uncertain
and is aected by several observational biases and system-
atics (contamination by projection, departures from hy-
drostatic equilibrium, etc) as well as astrophysical issues
(galaxy formation and evolution in clusters, pre-heating of
the intra-cluster gas, shocks and supernova heating, etc).
These eects are important for a suitable interpretation
of the observations given the dierent mass dependence
of the cluster correlation length expected in the variety of
scenarios for structure formation. On the theoretical side
the situation is also unclear. In hierarchical models of the




is found either very
weak (Croft & Efstathiou 1994), or moderate (Bahcall
& Cen 1992), discrepancies that according to Eke et al.
1996 may rely on the dierent cluster identication algo-
rithms. These considerations and the results of our anal-
ysis suggest that cluster X-ray luminosities may be used
for a reliable confrontation of models and observations.
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